Abstract
degradation but do extend the practical usage of it. As 
The DCT-based Image Watermarking System
Watermarks of the original non-blind algorithm [l] are semantically meaningful patterns (binary images) that can be directly recognized by naked eyes. As shown in Though this watermarking algorithm can achieve good imperceptibility and robustness, the need of original images during watermark extraction limits its practical usage. In section II, we will introduce a real case in which only blind watermarking techniques can be applied.
An Example: Watermarking for the VideoVR System
The 
3, Modifications
First, we simply remove all function units related to the aftrecited variance mapping mechanism. Though image quality after embedding is expected to degrade severely, the experimental results show that the effect can be relieved by carefully adjusting the embedding parameters, such as the embedding energy within each block. Besides the removal, we adopt a watermarking labeling technique similar to the one in [3] to replace the original polarity reversing process: now the polarities of DCT coefficients are labeled according to the watermark sequences. That is, if ;i watermark is 1, the polarity is set to positive, regardless of the original inequality relationship. If' a watermark is 0, the polarity is set to negative. The original image is not needed any more, because the watermark sequence can be easily read out from the embedded image alone. Figure 2. shows the block diagrams of the newly proposed blind watermarking system.
Experimental Results and Conclusions
From the experimental results, embedded watermarks are robust to common image operations for panorama pictures; moreover, output images have little perceptible defects after embedding. Fig. 3 shows the snapshots of the VideoVR output images before (Fig. 3a) and after (Fig. 3b) watermarkiug, and the extracted watermark images (Fig. 
4)
In s u m , we have successfully converted a non-blind watermarking algorithm into a blind one, and use it as a feasible copyright protection mechanism for commercial 
